Intracellular free Ca2+ elevations in cultured astroglia induced by neuroligands playing a role in cerebral ischemia.
For better understanding of glial participation in cerebral ischemia, spectrofluorimetric analysis using the calcium indicator Fura-2AM was applied to examine the role of intracellular free Ca2+ ([Ca2+])i elevation induced by different neuroactive substances in cultured rat brain astrocytes. The activation by the general receptor agonist glutamate resulted in a biphasic cell response in [Ca2+]i. We couldn't observe N-methyl-D-aspartate-evoked [Ca2+]i response at all. Quisqualate triggered a complex [Ca2+]i response in astrocytes consisting of mobilization of Ca2+ from the intracellular stores and also Ca2+ influx from the extracellular space. Kainate elicited a markedly different Ca2+ signal an external Ca(2+)-dependent sustained [Ca2+]i rise resulting from the activation of the ionotropic glutamate receptor. According to our results two types of glutamate receptors, the quisqualate-specific metabotropic and kainate-specific ionotropic receptor, are involved in [Ca2+]i elevation in these cultures. We could monitor agonist-specific cell response to noradrenaline, serotonin, vasopressin and ATP as well in these cultured rat astrocytes.